Attenuated dengue 2 viruses with deletions in capsid protein derived from an infectious full-length cDNA clone.
A full-length cDNA clone (pD212) of dengue virus type 2 isolated in China (DEN2-43) was constructed. Based on this, we constructed several mutants with deletions in capsid protein C using fusion PCR. These deletions removed part or almost all of the internal stretch of hydrophobic amino acid residues that is probably involved in virion assembly. We thus obtained viable mutant viruses. The propagation capacity of the mutant viruses in cell culture was impaired in parallel with the increasing size of the deletion, and the infectivity of mutant C(Delta42-59), from which all of helix III of capsid protein C was removed, was completely abolished. More importantly, the mutant viruses were highly attenuated in suckling mice but induced high levels of antibodies in adult mice. This study indicates that the structural and functional flexibility of capsid protein C make it a candidate target for the attenuation of dengue virus, which could open a promising new avenue for the development of live attenuated dengue vaccines.